CHAPTER II.
FREE AND VIBRATORY ENERGIES.
In the preceding article energy was defined as a change in either the space-relationship or the motion-relationship between two or more bodies. It is necessary now to see what sorts of space and motion relationships are possible in nature.
Let Fig. I represent an ordinary pendulum attached to two A-frame supports on the earth's surface. Here exists an energy-system in which both space and motion relationships occur. Moreover, assuming the pendulum to be in motion, there is a constant change of both. Finally, there are present the two separate mass-portions which were stated in the preceding paper to be essential, between which the energy is embodied. One mass-portion is the pendulum-bob M.^ and the other is the earth M2.
If M! be held stationary at A the system exhibits space-energy only. If it be released at A, however, the pendulum swings toward C, speeding up as it goes. But at C it has reached its maximum velocity, and beyond that point it slows down until B is reached, where it stops, reverses and repeats the process in reversed order. In this simple and familiar phenomenon is exhibited one of the broadest and most impressive principles of natural action, viz :
THE CONSERVATION  OF ENERGY.
For if the space-energy lost between A and C be carefully measured, and also the motion-energy gained, the two will be found to be equal. Expressed mathematically,
m
wherein the a-subscripts refer to conditions at either A or B, and the c-subscripts to those at C. This is the fundamental equation for energy-transformation.
Fig. i, however, does not represent an ideal or perfect system, because the connection between the two masses is established by means of a nominally flexible cord or hinge, which in
18ass systems to embody energy is proportional, not to the total mass of each, but to the square of that aggregate mass.   This is necessarily true of space-energy,
